ABSTRACT-The difference in histamine receptor subtypes that are involved in the positive inotropic effect of histamine in guinea pig and rabbit ventricular myocardium was analytically characterized. In guinea pig papillary muscles, the positive inotropic effect of histamine was antagonized by cimetidine but not by mepyramine. The converse was true in rabbit papillary muscles. However, histamine evoked a positive iso tropic effect through H1 and H2-receptors after blockade of H2 and HI-receptors in guinea pig and rabbit papillary muscles, respectively. Adenylate cyclase was significantly activated by histamine via H2-receptors in guinea pig but not in rabbit myocardial ventricular membranes. tiotidine showed an increased number of H1-receptors and a decreased number of H2-receptors in guinea pig compared with rabbit ventricular myocardium. These results suggest that the positive inotropic effects of histamine are dominated by an H1-receptor-mediated effect in rabbits and by an H2-receptor-mediated one in guinea pig ventricular myocardium, and the positive inotropic effect manifested by one subtype apparently restricts the expression of the positive inotropic effect mediated by the other subtype. This species difference is not due to a difference in densities of the receptor subtypes, but may be partly related to a difference in the extents of coupling of H2-receptors to adenylate cyclase. Histamine exerts widespread effects on a variety of tis sues physiologically and pharmacologically.
ABSTRACT-The difference in histamine receptor subtypes that are involved in the positive inotropic effect of histamine in guinea pig and rabbit ventricular myocardium was analytically characterized. In guinea pig papillary muscles, the positive inotropic effect of histamine was antagonized by cimetidine but not by mepyramine. The converse was true in rabbit papillary muscles. However, histamine evoked a positive iso tropic effect through H1 and H2-receptors after blockade of H2 and HI-receptors in guinea pig and rabbit papillary muscles, respectively. Adenylate cyclase was significantly activated by histamine via H2-receptors in guinea pig but not in rabbit myocardial ventricular membranes. Accumulation of [3H]inositol monophosphate in ventricular strips prelabeled with myo-[3H]inositol was increased by histamine via H1-receptors to a similar extent in rabbits and guinea pigs. Radioligand binding experiments with [3H]mepyramine and [3H]tiotidine showed an increased number of H1-receptors and a decreased number of H2-receptors in guinea pig compared with rabbit ventricular myocardium. These results suggest that the positive inotropic effects of histamine are dominated by an H1-receptor-mediated effect in rabbits and by an H2-receptor-mediated one in guinea pig ventricular myocardium, and the positive inotropic effect manifested by one subtype apparently restricts the expression of the positive inotropic effect mediated by the other subtype. This species difference is not due to a difference in densities of the receptor subtypes, but may be partly related to a difference in the extents of coupling of H2-receptors to adenylate cyclase. Keywords Histamine exerts widespread effects on a variety of tis sues physiologically and pharmacologically.
In the heart, histamine produces a slowing of atrioventricular conduc tion, an acceleration of sinus rate and an increase in force of contraction. The negative dromotropic effect and the positive chronotropic effect are mediated exclusively by H1 and H2-receptors, respectively. However, the sub types of histamine receptors mediating the positive iso tropic effect have been shown to vary among mamma lian species and among the heart sections being studied (1) .
In guinea pig ventricular myocardium, histamine elicits a positive inotropic effect predominantly mediated by H2 receptors (2) . Although it remains controversial whether H1-receptors can also contribute to the positive inotropic effect of histamine in this tissue (2) (3) (4) , radioligand bind ing studies with the H1-antagonist [3H]mepyramine have confirmed the presence of H1-receptors in guinea pig ven tricular membranes (5, 6) . In contrast, the predominant involvement of H1-receptors in the positive inotropic effect has been found in rabbit ventricular myocardium (7) . In this tissue, however, histamine causes a decrease in action potential duration that is unquestionably mediated by H2-receptors (8) . Furthermore, a H2-receptor-mediat ed positive inotropic component has become detectable in the presence of the H1-antagonist chlorpheniramine or by the use of the selective H2-agonist impromidine as a stimulant (7, 8) . Thus, in spite of the fact that H1 and H2 receptors coexist in both guinea pig and rabbit ventricular myocardium, the subtype of histamine receptors that is predominantly involved in the positive inotropic effect of histamine appears to be clearly different between these spe cies.
The H2-receptor-mediated positive inotropic effect is principally due to an increase in intracellular cyclic AMP level (2, 9), a mechanism analogous to that well known for jl-adrenoceptors. Similar to jS-adrenoceptors, activa tion of H2-receptors increases the amplitude of the Cal' current in guinea pig ventricular myocytes (10) (11) (12) ; this in turn potentiates Ca 2+ release from the sarcoplasmic reticulum (13) . On the other hand, activation of HI-recep tors stimulates inositol phosphate accumulation in guinea pig left atria (14, 15) , implying an increased phos phatidylinositol (PI) turnover through activation of a membrane phospholipase C. Since HI-receptors are responsible exclusively for the positive inotropic effect of histamine in guinea pig left atria (15, 16) , a close relation ship between the HI-receptor-mediated inotropism and PI hydrolysis has been proposed (14) .
It remains to be elucidated whether the difference in histamine receptor subtypes that are predominantly in volved in the positive inotropic effect of histamine in guinea pig and rabbit ventricular myocardium is due to a difference in the number or affinity of histamine receptor subtypes or their coupling to intracellular responses. Thus, we attempted to determine whether HI and H2 receptor binding characteristics, the coupling of H2-recep tors to adenylate cyclase and the coupling of HI-receptors to PI hydrolysis are different between the myocardia of the two species.
MATERIALS AND METHODS

Mechanical experiments
Hartley guinea pigs (250-450g) and New Zealand White rabbits (1.8-2.5 kg) were sacrificed by a blow on the head. The hearts were rapidly excised and transferred to a dissection bath filled with oxygenated warm Krebs Henseleit solution. The composition of the solution (pH 7.4) was: 119 mM NaCI, 2.5 mM CaC12, 4.8 mM KC1, 1.2 MM MgSO4, 1.2 mM KH2PO4i 24.9 mM NaHCO3 and 10.0 mM glucose. The right ventricular papillary muscles were carefully dissected from the hearts. The muscle was mounted under 0.5 g of resting tension in a water-jacket ed organ bath containing 10 ml of Krebs-Henseleit solu tion. The solution in the bath was bubbled with 95% 02 and 5 % C02, and its temperature was maintained at 30± 1 C . The muscle was stimulated by rectangular pulses of 0.5 Hz in frequency, 5 msec in duration and 1.5 times the threshold voltage, delivered by a pair of spiral plati num electrodes connected to an electronic stimulator (3F46; Sanei-Sokki, Tokyo) through an isolation unit (5361, Sanei-Sokki). Isometric tension developed in the preparation was measured with a force transducer (TB612T; Nihon Kohden, Tokyo) and recorded on a thermal array recorder (RTA-1200, Nihon Kohden) through a pream plifier (RP-5, Nihon Kohden). The preparations were al lowed to equilibrate for at least 60 min before the experi ments were begun. Details of the experimental procedures have been published elesewhere (17, 18) .
The concentration-response curves for the positive iso tropic effect of histamine were determined in a cumula tive manner by increasing its concentration in steps of 0.5 log units. The EC50 value, i.e., the concentration required to produce 50% of the maximal response induced by hista mine, was determined from log-probit plots of the individ ual response vs. concentrations and was expressed as the negative logarithm (pD2 value). When mepyramine and cimetidine were used, they were added to the bath 60 min before the administration of histamine. Only one full con centration-response curve was made per preparation.
Measurement of [3HJinositol monophosphate PI hydrolysis was determined by measuring incorpora tion of label from myo-[3H]inositol into inositol mono phosphate (IP1), as described previously (15) . Briefly, guinea pig and rabbit right ventricular strips were gently blotted, weighed and then labeled with 4 pCi/ml of myo (19) . The radioactively labeled products were counted in 15 ml of Scintisol EX-H (Dojin, Kumamoto) by a liquid scintillation counter.
Membrane preparation
Guinea pigs and rabbits were sacrificed as stated above. Their hearts were removed and rinsed in ice-cold Tris HCl buffer. Ventricles were dissected free of connective tissue, fat, major vessels and atria. The tissues were minced with scissors and homogenized in 5 volumes of cold Tris-HCl buffer by the use of a polytron for 15 sec. The buffer composition was 50 mM Tris-HCl and 5 mM EDTA, pH 7.4 at 41C. The homogenates were centri fuged at 1,000 x gmax for 10 min at 41C. The superna tant was filtered through a single layer of cheesecloth and retained. The pellet was suspended in 5 volumes of cold Tris-HCl buffer and centrifuged again. Membrane fractions in the supernatant were concentrated by centrifu gation at 100,000 x gmax for 30 min at 41C. The final pellets were resuspended in cold Tris-HCl buffer and stored at -80V until used. Protein content was deter mined by the method of Lowry et al. (20) , with bovine serum albumin used as the standard.
Adenylate cyclase assay
Adenylate cyclase activity was determined in an assay that monitors the conversion of [a-32P]ATP to [32P]cyclic AMP according to the method of Salomon et al. (21) . The incubation mixture contained 40 mM Tris-HC1 (pH 7.5), 0.05 mM cyclic AMP, 0.05 mM ATP, an ATP-regener ating system (5 mM creatine phosphate and 50 U/ml creatine phosphokinase), 0.25 mg/ml bovine serum albu min, 0.5 mM 3-isobutyl-l-methylxanthine, 5 mM MgC12, 1 mM dithiothreitol, 1 U/ml adenosine deaminase, 0. was carried out at 251C for 60 and 30 min, respectively. It was confirmed that these incubation times were sufficient for equilibration to be reached. The reaction was terminat ed by adding 5 ml of the cold incubation medium (4 °C) to the entire incubation mixture, followed by rapid filtration over Whatman GF/C glass fiber filters. In the experi ments with [3H]mepyramine, the filters had been rinsed with the incubation medium containing 10 pM unlabeled mepyramine, because [3H]mepyramine is reported to show antagonist-displaceable binding to glass fiber filters (24) . Each filter was washed three times with an addition al 5 ml of the cold incubation medium and then air dried overnight. The radioactivity trapped on a filter was count ed in Scintisol EX-H by a liquid scintillation counter. Specific binding was determined by subtracting non specific from total binding. Nonspecific bindings for [3H] mepyramine and [3H]tiotidine were determined in the presence of 10 pM unlabeled mepyramine and 100 pM cimetidine, respectively. The specific binding for [3H] mepyramine was 40-6001o of the total binding in guinea pig but only 20-3007o in rabbit ventricular membranes. The specific binding for [3H]tiotidine accounted routinely for 20% or less in both species. The relatively large por tion of the nonspecific component for this ligand has been reported in previous studies on guinea pig cerebral cortex (25) and guinea pig lung parenchyma (26) . The equilib rium dissociation constant (KD) and the maximal binding capacity (Borax) were calculated from plots according to the method of Scatchard (27) .
Drugs
Histamine dihydrochloride was purchased from E. Merck Darmstadt (Darmstadt, FRG). Mepyramine male ate, 1-isoproterenol hydrochloride, carbachol chloride, ATP disodium salt, cyclic AMP sodium salt, creatine phosphokinase (Type I from rabbit muscle), phosphocrea tine disodium salt, dl-dithiothreitol, 3-isobutyl-l-methyl xanthine, GTP sodium salt (Type II-S) and adenosine deaminase (Type II from calf intestinal muscle) were pur chased from Sigma Chemical Co. (St. Louis, MO, USA). Cimetidine was a gift of Fujisawa Pharmaceutical Co., Ltd. (Osaka).
Statistical analysis
All values are presented in terms of the mean _-L S. E. M. Analysis by Student's t-test was performed for paired or unpaired observations. P values of less than 0.05 were considered significant.
RESULTS
Positive inotropic effect of histamine
Histamine produced a concentration-dependent in crease in force of contraction in both guinea pig and rab bit papillary muscles (Figs. 1 and 2) . The pD2 value for histamine in guinea pig (6.16-L0.06, n=9) was approxi mately log 0.4 unit higher than that in rabbit (5.79 ± 0. 10, n=7).
The maximum responses to histamine were 197±37010 (n=9) in guinea pig and 65±6010 (n=7) in rab bit. In guinea pig papillary muscles, pretreatment with the H1-antagonist mepyramine at 1 pM did not modify the concentration-response curve for histamine (Fig. 1) . Pretreatment with the H2-antagonist cimetidine at 10 pM shifted the curve to the right in a somewhat nonparallel fashion, thus revealing that a component which is relative ly insensitive to cimetidine appeared in the lower part of the curve. In the presence of cimetidine, the addition of mepyramine shifted the lower part of the curve to the right. The increases in force of contraction produced by 1 and 3 pM histamine in the presence of cimetidine (33 ± 9 and 61±13%, n=6) were significantly different from those in the presence of both cimetidine and mepyramine (6±2 and 24±7%, n=6, P<0.05). Thus, both an tagonists given together shifted the whole curve to the right in a parallel manner. Figure 3A depicts representa tive effects of 1 pM histamine on force of contraction in guinea pig papillary muscles. The positive inotropic effect of 1 pM histamine was markedly inhibited by pretreat ment with cimetidine. In the presence of cimetidine, however, histamine still produced a substantial increase in force of contraction following sometimes a transient small dip. Further addition of mepyramine completely eliminated the positive inotropic effect of histamine.
In rabbit papillary muscles, the concentration-response curve for the positive inotropic effect of histamine was not affected by pretreatment with 10 pM cimetidine (Fig.  2) . The positive inotropic effect of histamine was an tagonized by 1 pM mepyramine as shown by a rightward shift of the histamine concentration-response curve. However, the curve in the presence of mepyramine gave a biphasic appearance: the increase in force of contraction tended to be flattened in the concentration range of 100-3001tM, which was followed by a further increase at concentrations of 1 mM and higher. The addition of cimetidine together with mepyramine suppressed the low er portion of the histamine concentration-response curve so that the biphasic appearance was eliminated but the maximum response went down. Representative effects of 30 pM histamine on force of contraction in rabbit papil lary muscles are shown in Fig. 3B . Even in the presence of mepyramine, 30 pM histamine was capable of causing actually an increase in the force of contraction, although the response was attenuated. In the presence of both cimetidine and mepyramine, no inotropic effect was ob served.
Stimulation of adenylate cyclase activity by histamine
In membranes prepared from guinea pig ventricular myocardium, histamine stimulated adenylate cyclase activ ity in a concentration-dependent manner (Fig. 4) . A sig nificant increase in adenylate cyclase activity occurred at concentrations of 1 pM and higher. A maximal effect was observed at 100 pM. Thus, the concentration of hista mine for a half-maximal effect on adenylate cyclase activ ity was approximately 2.0 pM. On the other hand, in rab bit myocardial ventricular membranes, histamine did not cause any significant change in basal adenylate cyclase activity when tested over a wide concentration range (Fig. 4) . In contrast to histamine, isoproterenol at 10 pM significantly increased adenylate cyclase activity in both guinea pig and rabbit myocardium (Fig. 4) . Basal activity was not different between guinea pig and rabbit myocar dium.
As shown in Fig. 5 , the increase in adenylate cyclase activity induced by 100 pM histamine in guinea pig myo cardium was blocked by 10 pM cimetidine but not by 1 pM mepyramine. In rabbit myocardium, histamine had no effect on adenylate cyclase even after H,-receptors were blocked by mepyramine. 
Stimulation of PI hydrolysis by histamine
Accumulation of IP, in the presence of lithium chloride reflects agonist-dependent stimulation of PI hydrolysis (19, 28) . The concentration-response curve for the effect of histamine on the formation of [SH]IP, was determined in guinea pig and rabbit ventricular strips prelabeled with myo-[3H]inositol (Fig. 6) . The basal accumulation of [3H] IP, in rabbit ventricular strips was significantly higher than in guinea pig (P<0.01). Histamine produced a con centration-dependent increase in [SH]IP, formation in both rabbit and guinea pig ventricular strips. The concen tration of histamine for a half-maximal formation of [3H] IP, was approximately 9.9 uM in guinea pig and 14.0 uM in rabbit ventricular strips. The maximal effects of hista mine on [SH]IP, formation were 41 and 48% of the response to 10 €M carbachol (74.6 ± 11.4 and 79.9 ± 8.2 dpm/mg wet weight, n=5 and 6) in guinea pig and rabbit ventricular strips, respectively. In both strips, the increase in [SH]IP, production stimulated with 100 pM histamine was significantly inhibited by 1 pM mepyramine, but remained unchanged in the presence of 10 pM cimetidine (Fig. 7) .
H, and H2-receptor binding
The numbers and dissociation constants (KD) of H and H2-receptors in membrane fractions derived from guinea pig and rabbit ventricular myocardium were deter mined using [3H]mepyramine and [3H]tiotidine, and these results are summarized in Table 1 . The number of H, receptors was higher and the number of H2-receptors was lower in guinea pig than in rabbit myocardium. Thus, the ratio of H, to H2-receptors was about 2.5 times higher in guinea pig than in rabbit. Although the KD value for [3H] mepyramine to H,-receptors in guinea pig was lower than in rabbit, the difference was statistically insignificant. The KD values for [3H]tiotidine to H2-receptors in the two spe cies were similar. 
DISCUSSION
We showed that, in guinea pig papillary muscles, the concentration-response curve for the positive inotropic effect of histamine was displaced to the right by cimeti dine but remained unchanged by mepyramine. This find ing is in agreement with earlier reports that the positive inotropic effect in guinea pig ventricular myocardium is mediated predominantly or exclusively by H2-receptors (2, 4, 9) . However, the question has remained as to whether H,-receptors are also capable of contributing to the positive inotropic effect of histamine in this tissue. Verma and McNeill (2) have proposed possible involve ment of H,-receptors in the positive inotropic response to histamine in this tissue based on the finding that the maxi mum inotropic response to histamine is decreased by the H,-antagonist promethazine. A similar decrease in the maximum response to histamine has been observed in the presence of mepyramine at high concentrations (? 10 pM), but this noncompetitive antagonism has been inter preted as nonspecific properties of the molecule (6). Fur thermore, Reinhardt et al. (9) have reported that prome thazine at the same concentration as used by Verma and McNeill (2) does not have any influence on the positive inotropic response to histamine. In this study, we noticed that the rightward shift of the concentration-response curve for the positive inotropic effect of histamine elicited by cimetidine alone was somewhat nonparallel, especially at the foot of the curve. The lower part of the concentra tion-response curve for histamine in the presence of cimetidine was further shifted to the right by the addition of mepyramine, indicating this component to be H,-recep tor-mediated.
Thus, both cimetidine and mepyramine were needed to produce a parallel shift of the entire curve. These facts imply that, although the positive inotropic response to histamine in guinea pig papillary muscles does not appear to contain a significant H,-receptor-mediated component, it could be unmasked when H2-receptors are adequately blocked.
In contrast to its effect in guinea pig papillary muscles, the positive inotropic effect of histamine in rabbit papil lary muscles seems to be mediated predominantly by acti vation of H,-receptors. Indeed, the concentration-response curve was shifted to the right by mepyramine, whereas cimetidine had no effect on the curve. However, it should be pointed out that mepyramine elicited a biphasic dis placement of the curve. This biphasic displacement could be explained by the appearance of a H2-receptor-mediat ed inotropic component in the presence of mepyramine, because the addition of cimetidine together with mepyra mine produced a further shift to the right of the histamine concentration-response curve and changed it to a monophasic one. The present data confirm our previous study that activation of H2-receptors can also elicit a posi tive inotropic action in rabbit papillary muscles (7) . However, as noted in the subsequent study (8) , a H2-recep tor-mediated positive inotropic component can be detect ed only when histamine was given after blockade of H, receptors.
These results, taken together, provide evidence that both H, and H2-receptors are able to contribute to estab lishment of the positive inotropic effect of histamine in guinea pig as well as rabbit ventricular myocardium. Nonetheless, the positive inotropic response to histamine is apparently mediated only by one subtype of histamine receptors depending on the species, implying that the expression of the positive inotropic effect mediated by another subtype may be masked during concomitant activation of both subtypes. This may explain why the dominating effect mediated by one subtype of histamine receptors must be extensively blocked in order to reveal another subtype-mediated inotropic component unequivo cally.
In the present study, we measured the numbers of H and H2-receptors and their affinities in membranes from However, the numbers of H1-receptors and affinities for
[3H]mepyramine have been variously reported; i.e., the H1-receptor number (Bma) and dissociation constant (KD) reported by Chang et al. (5) are rather lower than those reported by Bennardini et al. (6) . Since these parameters seem to vary quite widely (over several orders of magni tude) depending on experimental conditions including membrane preparation and assay technique, the present
[3H]mepyramine binding data cannot be directly com pared with those of previous studies. The data obtained in this study demonstrated that the density of H1-recep tors in guinea pig was about 1.7 times higher than that in rabbit ventricular myocardium determined under identi cal experimental conditions. On the other hand, the den sity of H2-receptors estimated with [3H]tiotidine was about 1.5 times higher in rabbit than in guinea pig ventricular myocardium. As described above, the positive inotropic responses to histamine were dominated by the H2-recep tor-mediated effect in guinea pig and by the H1-receptor mediated one in rabbit myocardium. Thus, there is a dis sociation of the functional response from the binding characteristics with respect to histamine receptor subtypes in guinea pig and rabbit myocardium. Therefore, the different numbers of H1 and H2-receptors between guinea pig and rabbit myocardium do not totally account for the species difference in the subtype of histamine recep tors predominantly mediating the positive inotropic response to histamine.
It is generally accepted that H2-receptors are coupled to adenylate cyclase via a GTP-binding protein, presumably GS (29) . A great deal of evidence strongly suggests that the H2-receptor-mediated responses to histamine in the heart are associated with stimulation of adenylate cyclase and with increases in cyclic AMP (2, 9, 11, 23) . In accord with this suggestion, the present study demonstrated that hista mine via H2-receptors significantly activated adenylate cyclase in membranes prepared from guinea pig ventricu lar myocardium where the H2-receptor-mediated ino tropism was dominating. On the other hand, we failed to detect stimulation of adenylate cyclase by histamine even at high concentrations in membranes from rabbit ventricular myocardium. Inasmuch as histamine produced a H2-receptor-mediated positive inotropic effect in the presence of mepyramine in this tissue, the lack of adenylate cyclase stimulation may be traced to limitations of the assay methods. Indeed, our previous study has been shown that histamine (>_ 101tM) transiently elicits a small but significant increase in cyclic AMP in rabbit papillary muscles (8) . Thus, it may be possible that we missed a small change in adenylate cyclase produced by histamine in rabbit myocardium under the present experi mental conditions. Consistent with this possibility is the finding that isoproterenol increased adenylate cyclase activity only by 16 and 39% in guinea pig and rabbit myo cardial membranes, respectively, while it is reported to increase the level of cyclic AMP to about twice the control value in intact ventricular myocardium of both species (17, 30) . However, the present data suggest that the abil ities of histamine to stimulate adenylate cyclase are clearly different between guinea pig and rabbit myocardium. In view of the fact that the number of H2-receptors in rab bit myocardium was rather higher than that in guinea pig, the results thus suggest a less efficient coupling of H2 receptors to adenylate cyclase in rabbit myocardium. This less efficient coupling mechanism may account in part for the minor role of H2-receptors in the positive inotropic response to histamine in rabbit papillary mus cles. It seems unlikely that predominant activation of H1 receptors can affect the coupling mechanism of H2-recep tors and adenylate cyclase, since histamine did not modify adenylate cyclase activity in rabbit myocardium even in the presence of mepyramine. However, demonstration of the H2-receptor-mediated inotropic component of hista mine in rabbit papillary muscles required adequate block ade of H1-receptors. Furthermore, we have previously shown that histamine exerts shortening of action poten tial duration via the cyclic AMP-dependent pathway by activation of H2-receptors in rabbit papillary muscles (8) . These results suggest that activation of H1-receptors might restrict the expression of the H2-receptor-mediated positive inotropic response beyond the level of adenylate cyclase.
The present study showed that histamine via H1-recep tors induced a concentration-dependent formation of
[3H]IP1 in rabbit ventricular strips prelabeled with myo [3H]inositol. An increase in the [3H]IP1 formation in response to H1-receptor stimulation with histamine was also observed in guinea pig ventricular strips. The extent of the [3H]IP1 accumulation in guinea pig ventricular strips was not significantly different from that in rabbit. This implies that H1-receptors in guinea pig ventricular myocardium appears to be tightly coupled to acceleration of PI hydrolysis in spite of producing a less pronounced positive inotropic effect. Thus, these facts suggest that the coupling of H1-receptors to PI hydrolysis may be inde pendent of the positive inotropism. We have recently rev ealed that H1-receptors in rabbit left atria mediate stimula tion of PI hydrolysis without inducing any inotropic activ ity (23) . Altogether these data are consistent with and ex tend our previous report that the agents which inhibit the activity of phospholipase C can block histamine-induced PI hydrolysis but yet leave intact the H1-receptor-mediat ed positive inotropism in guinea pig left atria (15) . Although the present results indicate no difference in the coupling of H1-receptors to phospholipase C between the two species, the possibility has to be considered that the coupling between H,-receptors and the transduction mechanism responsible for the positive inotropic effect might be a less efficient in guinea pig ventricular myocar dium compared to rabbit myocardium. Alternatively, when H2-receptors are activated concomitantly with H1-recep tors, an essential step or steps of the H,-receptor-mediat ed positive inotropic mechanism may be counteracted by a cyclic AMP-dependent process activated by stimulation of H2-receptors. It has been reported that phosphoryla tion of troponin I, which is caused by cyclic AMP-depend ent kinase, decreases the Cat+-sensitivity of the myo fibrils (31) . Whether stimulation of H2-receptors decreases the myofibrillar Cat+-sensitivity and thereby counteracts the H,-receptor-mediated positive inotropism remains the subject of ongoing studies.
In summary, the present study confirmed that the H2 receptor-mediated positive inotropic response predomi nates in guinea pig ventricular myocardium, whereas the H,-receptor mediated one does in rabbit myocardium. This species difference does not result from a difference in distribution of H, and H2-receptors. It can be partly explained by the coupling of H2-receptors to adenylate cyclase being less efficient in rabbit than in guinea pig myocardium. The positive inotropic effects of H, and H2-receptor stimulation in response to histamine in guinea pig and rabbit myocardium were uncovered after H2 and H,-receptor blockade, respectively. Activation of a predominant subtype of histamine receptors may apparently mask the expression of the positive iso tropic effect mediated by the other subtype.
